The objective of this research was to do the physical characterization of cotton species (Gossypium spp.) based on the attributes of the seed. The experiment was performed at the Forage Biochemistry Laboratory of the Valle of Mexico Experiment Station, using seed of four cotton species (G. hirsutum, G. aridum, G. lobatum and G. shwendimanii). This research was carried out in two phases: in the first one, the weight of 1000 seeds and the hectolitre weight were determined. In the second one, seed dimensions were obtained by digital images and analysis process. The four cotton species were tested under a completely random experimental design. The data analysis was made by the variance analysis method, Tukey multiple comparison tests of means, principal components and cluster analysis. The results showed significant differences (0.01%) in all the physical characters of the seeds. Based on the grouping analyzes, three groups with contrasting characteristics among the cotton species were identified, being G. hirsutum, the species that presented the highest value in the vector magnitude of the physical characters of the cottonseed. The area, width and weight of 1000 seeds were the main variables that explained 98.6% of the variability existing in the characteristics of the seed, so these physical attributes play an important role in the characterization of the Gossypium native species of Mexico.
, and the case of cottonseed is no exception. However, the conventional measurement of the variation in the characteristics of the seed has been difficult, usually with biases and systematic errors (Gyulai et al., 2015) , apart from arduous and more time-consuming.
Computer-assisted digital morphometry quickly provides a powerful matrix of accurate and exact measurements of size, shape, texture and others in large seed populations (Gyulai et al., 2015) . This technique is a quick, efficient and non-destructive method to determine the seed size profiles, as well as inexpensive (Mandal et al., 2012) , making it a technological tool that can make the characterization of wild or planted cotton species more efficient. Venora et al., (2009) report that the digital analysis of images has contributed in germplasm banks to organizing, conserving and identifying local bean breeds classified by seed size, shape, form, texture and color. This technique has also been used to characterize quinoa seeds (Medina et al., 2010) , legumes (Fıratlıgil-Durmus et al., 2010) , maize, rice, soybean and pea (Mandal et al., 2012) . These characteristics are especially interesting to design machinery that is used in the processing of seeds (Mandal et al., 2012) . Due to this, the aim of the present study was to carry out the physical characterization of cotton species (Gossypium spp.) based on the attributes of the seed.
Material and Methods

Collection the Species Under Study
Four cotton species were selected (G. aridum, G. lobatum, G. shwendimanii and G. hirsutum) , with distinctive characteristics to be incorporated in the conventional genetic breeding. In May of 2015, seeds of these cotton species were collected in the Mexican states of Colima (G. hirsutum), Nayarit (G. aridum) and Michoacán (G. lobatum and G. shwendimanii).
The capsules collected for each cotton specie were placed in brown paper bags and transported to the Forage Biochemistry Laboratory of the Valle of Mexico Experiment Station (CEVAMEX-INIFAP) for conditioning.
The seeds were dried in the open, cleaned, and selected for their uniformity and cleanliness before being physically characterized. In the G. hirsutum seed, the only species with long fibers, these were separated from the seed by hand. Later, they were stored in brown paper bags at room temperature (22 °C) for one month.
The experiment was performed at the Forage Biochemistry Laboratory of the Valle de Mexico Experiment Station (CEVAMEX-INIFAP). The determination of the physical characteristics of different species was carried out in two phases. In the first, we determined the weight of 1000 seeds and the hectolitre weight; and in the second, we evaluated the dimensions of the seeds by the processing and digital analysis of images.
Determination of Seed Physical
Seed of the four Gossypium species were characterized regarding physical aspects using the following tests:
Weight of 1000 Seeds (W1000S): determined following the methodology recommended by the ISTA (ISTA, 2013) using eight repetitions of 100 seeds for each species of Gossypium.
Hectolitre Weight (HW): determined with the method ISO 7971-2:1995 (Determination of bulk density, called mass per hectolitre) in six seed repetitions.
Digital Analysis of Images
To process the image analysis, we used a CANON model Canonscan LIDE 100, a laptop and the software Image Tool 3.0. Five repetitions of 20 seeds were used for every species of Gossypium. The seeds were scanned and the images obtained were processed using the software mentioned. The variables registered were area, perimeter, seed length and width, elongation (length/width), factor-shape (4π area/perimeter 2 ), which is a quantitative measure of the degree of roundness (Linskens & Jackson, 1992) and Feret diameter (√x (4 x area/π)) (Wilcox et al., 2002) .
Statistical Analysis
A one way analysis of variance were carried out for each of the variables, and in those in which statistical differences were found, a Tukey test was carried out (0.05%). In addition, we carried out a principal components analysis, which helped identify the physical characteristics with the most influence to differentiate between cotton species by their seeds.
We also performed a cluster analysis using Euclidean distances calculated from standardized data. The construction of the dendogram derived from the Euclidian distances was carried out using the minimum Average variance. The height of the cut of the dendogram to define the number of cluster was established with the tests of ter criterion (3 ble 3) and in t itude (94), fol Vol. 11, No. 10;  airs of parallel es (0.01%) wi factor-shape in st value. Puech differences betw n species, prin zed for colline to their colline 
Conclusions
Three groups with contrasting characteristics between cotton species were identified, with G. hirsutum having the highest value in the magnitude of the vector of the physical characteristics of cottonseeds. The area, width and weight of 1000 seeds were the main parameters that accounted for 98.6% of the variability in the characteristics of seeds, hence the reason for these physical attributes playing an important role in the characterization of Gossypium species native to Mexico.
